Development and comparison of nonradioactive in vitro kinase assays for NIMA-related kinase 2.
NIMA (never in mitosis arrest)-related kinase 2 (Nek2) is a serine/threonine kinase required for centrosome splitting and bipolar spindle formation during mitosis. Currently, two in vitro kinase assays are commercially available: (i) a radioactive assay from Upstate Biotechnology and (ii) a nonradioactive fluorescence resonance energy transfer (FRET) assay from Invitrogen. However, due to several limitations such as radioactive waste management and lower sensitivity, a need for more robust nonradioactive assays would be ideal. Accordingly, we have developed four quantitative and sensitive nonradioactive Nek2 in vitro kinase assays: (i) a dissociation-enhanced lanthanide fluorescence immunoassay (DELFIA) using peptides identified from a physiologically relevant protein substrate, (ii) DELFIA using Nek2 itself, (iii) a homogeneous time-resolved FRET assay termed LANCE, and (iv) A method of detecting phosphorylated products by HPLC. The DELFIA and LANCE assays are robust in that they generated more than 10-fold and 20-fold increases in signal-to-noise ratios, respectively, and are amenable to robotic high-throughput screening platforms. Validation of all four assays was confirmed by identifying a panel of small molecule ATP competitive inhibitors from an internal corporate library. The most potent compounds consistently demonstrated less than 100 nM activity regardless of the assay format and therefore were complementary. In summary, the Nek2 in vitro time-resolved FRET kinase assays reported are sensitive, quantitative, reproducible and amenable to high-throughput screening with improved waste management over radioactive assays.